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1. 55 59 © & *fc 

^ -tf * 7 C Hanaenula ) S » ^ 'J a ^ p ? -fc 
j* ( Kluyveromycea ) K t fcf t T ( Pichia ) M » 
■^*«0jr**.x( Debaryomycea ) „ y * n * 
=i 7 * ( Saccharomyc opais ) | , s/ f p ^ t 
^ ( Citeromycea ) J| » > ^- - ? -fc jx 
( ScbwaSniomycea ) jg fc ± K ^ — T ( Nadsonia ; 9 , 
( Hanaeniaapora ) ft » H- y * p 
? ^ f* ( Saccharomycodaa ) fit » f ✓ if * a * 
-fe jx ( Schlzoaaceharomycoa ) JS ¥ >J i# £ -fc J* 
( Lipomyces )IS» -XV K i -fe ( Endomyces ) £t » 
f» K ^ ^ 'J * a ( Rhodoaporidlfra ) | t * ^ 
^ ^ ( Candida ^V^ha^^x' 
( CryptococcuB ) » ^ o -y jr ? ( Kloeckera ) R v 
fc* ^ n >tf ^ a ( Pityroaporum ) A « o K (* ? 
( Rhodotorula ) ft % h y =f y ;/ j* ( Trigonopais ) 
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ft k M) a a »K n j/ ( Trichosporon ) ft , b a* o" 
7" *> ^ ( Torulopsia ) ft , x ^ o >K n j -fc ^ 
C S porobolomyeea ) ft „ a* !✓ ? ( BuHera ) A -J 
^tt-e - 'J ^ ? ( Moniliella ; JK frt A U » 0 , r - <S 
n K p * I) / l/^^T^a-^t^tfitg^t 

^ a, t * => — ^ <d n&yj m o 

3. 3fV W <£> 8* *ffl * fe% 93 

— A- T A- =■ — A-<Dj4jt^^tCM^^ 0 

* SS 91 & K J: *M&3#ift0,r-'4>fc K -o 

y 7* - ^ 7 3 — ft — 1£ 5£ ( [ ) 

CHs CHs 
t t 
H^CHa-C-CH-CHi^CHa-CH-CMaCHaOH (O 

& — & k i 3 <b 21 •* r©©a^-c* £ 0 ^ a* 

* 0 , r - ^ fc K p # 9 / i/ s * 7 Xf'.-ai *- A>'fif m *L 
-2- 



^ "C <£> o 

!/ ^-^^tf^ftifc^^*^ c j Burgoa et al. , 
Biochemical Journal, 88., 4 7 0 ~4 8 2 ( 1 9 6 3 ) # 
flft J o U^-ot, Kttttrc WIS 4* 2, &<ff*Lftto 

fit T ju - /uf±ft tf> T ft ffi * <d £ * & Q CtLK 
-3- 

* » h 9 rfy / if ^ ( Trigonopaia ) Jg , |, i; x 
n ( Trlchoaporon; Jj» h ^ n ^ ^ ^ ( Torulopaia ) 

-*** a **»*-k.*( Sporobolomyces ) JR fc / 
7( Bullera) IU tt * s , Jl?( Moniliella ) 

S O /t o 

^ 3 - a* * k $> x f± > ±&e>MKm 

K K R L x 0 t r - *S * F d ^ ij / i/-^7^ 3 _ 

(»)'^4fx j •7-'t?( Hanaenula anoraala ) 
IFO 0 149 
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^359-59194 (2) 

( Saccharomycea cereviaiae ) Q P. Jung et al 
Europian Journal of Biochemiatry 37, 1-6 

a ( Phytophthora cactorum ) ( J B, Richards et 
al., Biochemical Journal, 128, 1 3 4 5-1352 

htt, tO^a*. '>>^3»7( Hanaenula ; 
^M-<B?i 7 ( Kluyveromycea ) £ , f t 
T ( Pichia) H % f * f * * ( Debaryomycea) 

K , t y » p ? a ^ '/ 7 ( Saccharoinyeopaia) 
^ y D * ^ ( Citeromycea ) ® , a. a ^- $ ^ 

* ( Schwanniomycea ) g , K y s 7 ( Nadaonia ) 
A * ^f-tf^T-^jtf^C Hanaeniaapora ) Jg B -y- y 

* p ^' a t 2 ^ ( Saccbaromycodea ) Jg t -> y ^ y # 

* ? -fc * ( Schtzoaaccharomyces ) £ , 

( Lipomycea ) m% ^KMM Endomycea ) ft , 
r» h* a # 9 s? C a ( Rhodoaporidium ) Jg % * zs & p 
( Candida ) « k ^ ij / M 7 Cryptococcue ; 

* > * a y * y ( Kloeckera ) Jg , * ^ o * * 5? A 
( Pityroaporumj n K h „, ? ( R hod otorula ) 

-4- 

(0^y*«> 'AJtCH, rarakii JIFO 08 9 5 
C») * • — ? — y a — 

( H. peterBonli ; I FO 13 72 

' * * * — + * C H. aaturnus ; 

IFO 0 1 25 

^ " ' > * * =* — 7 ( H. ailvicola ) 

IFO 080 7 
C«) » ■ • 'M ';f-y y t 

( H. beijerinckii ) IFO 0 99 2 
< 7 > * H. beckit) 

IFO 0803 
( B ) » - \£ * # t) a 

( H bimundalia ) IFO 13 66 

i*) * umr>-*x 

( H, canadenaia ) IFO 0 9 73 

9 • ^ r fc? T » — ( H. f abianii ) 

IFO 137 0 

( Kluyveromycea polyapoma ) I FO 09 9 6 

-6- 



(12) 7 J ^ \) a. (K. f ragilis ) 

IFO 0288 

(|3) » • 7 ^ f ( K, lactia ) 

IFO 10 90 

(u) kfH7 • 77! y-lT( Pichia f arinoaa ) 
IFO 0396 

(is) -r '< U * $ -b ^ • ^ ^ -fc ~ — ( Devaryomycaa 

hanaeni i ) I FO 0 7 9 4 
(te) U- <y * n $ 3 -> ^ . 9 4* tj 4 # 

( Saccharomycopsis I ipolyt ica ) IFO 0 746 
(17) o ^ -fe^ • ^ Mj f (Citeromycea 

roatritensla ) IFO 09 54 
(la) y a. /« jj- $ -fe * ■ ^- f v ^ U 

( Schwanniomyces oecidentalia ) IFO 0 3 71 
(w) t K y - 7 • 3-u *s tf— ( Nad Bonis e longata ) 

IFO 0665 
(ao) • - ' ^ i v •> ^ 

( Hanseniaspora valbyenais) IFO 0115 
(a) "»r V i3 a $ zj fa • ju K ^ 3f ( Saccha romycodea 

ludwigli ) IFO 0 798 



MffiB359-59194 (3) 

(a) V ✓ tr * * o $ -fe ;* • >K ^ 

( SchUoaaccharomycea pombe ) IFO 0 3 58 

(25) 9 *K $ -fc x • !/ * 7 7 — ( Lipomycea lipofer ) 
IFO 0673 

(24) x> K? -t^ • ( Endomycea 

ovetansi a ) IFO 12 0 1 

(26) a K X jjt 9 p * • h /u n >f -7* ^ 

( Rhodoaporidiiim toruloidea ) IFO 0 5 59 
(as) * v v^^r . * *) x ( Candida utilla ) 

IFO 0 193 
W * * T^tr*v^( C. albicana ) 

IFO 1060 

("> * • a* rf — -0* ( C. rugosa ) I FO 0 75 0 

(») * • ^ 9 » -fc-f ( C. kruaei ) IFO 00 13 

C 30 ) * ? 7 y a >y * ( C , parapailoaia ) 

IFO 0708 
(«0 * • b p fcT* 9 x ( C. tropical ta ) 

IFO 0006 

0*) * ■« ^ 9 a— ( C. pelliculoaa ) 

IFO 0 70 7 

-8- 

(4a) n K f f ( H. pallida ) I FO 0 7 15 

<«) * • ^/ux^f - ^ ( R glutinia ) 

IFO 0697 
(«) * ■ j#* — — ^ 

( R. aurantiata ) IFO 0 754 
(«U * * f? ? h — ( R. lactoaa ) 

IFO 1058 

0 7 ) * * 9 — ^* ( R. marina) IFO 0928 

(«) h 9 =/y r • 9 r 9 * ( Trigonopaia 

variabilia ) IFO 0 67 1 
(«) K9=*.*,-tfn>.=*a.;*r** A ( Trichoaporon 

cutaneum ) IFO 1198 
W * ' 7*.v ?;✓.*( T pullulana ) 

I FO 0 114 

(si) h ji* u 7 is x . a z, # ( Torulopaia Candida ) 

IFO 0405 
C«0 * • ^ o ^— if ( T. globoaa ) 

IFO 09 5 3 

i n ) " • a ij ^ao-if (T, coiliculoaa) 

IFO 0381 

— 10— 



C«3) # v ^ • ^y^A.^^-jf*^ — 

( C. guilllermondi i ) IFO 0566 

(34) a • T-fe K=xy 

( C. macedonienaia ) IFO 0 70 6 

(35) a ■ v/a-nnt'^M 

C C. paeudotropicalia ) I FO 0 617 
(as) ; !) 7*h ay*^ • 7*tf/f^ ( Cryptococcua 

albldua ) IFO 03 7 8 
(a*) a - **-7*~-ts* 

( C. neoformana ) IFO 04 10 
(») ; p y*-? ■ i^-r^-* ( Kloeckera javanica ) 

IFO 1094 
(89) t'^ a art ? m • ^- k ( Pityroaporum 

ovale ) I FO 0 65 6 
(40) a h'(.^7 ' ju7 ? Q Rhodotorula rubra ) 

IFO 0 00 1 

(«) K 0 ( , * ) 

IFO 0 0 0 2 
(42) a . £ - j-— ^ ( R. minuta ) 

IFO 0387 

-9- 
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(54; h a 7 <s * • xjiJ7( T, aeria ) 
IFO 0881 

( SporobolSmyces sa 1 moni co lor ) IFO 0 3 74 
(se) ^Ari/? ■ ;ju/i( Bullera alba) I FO 10 3 0 
(57) ^fc — D x 7 • ^T^^'J a. — ^ 

( Moniliella suaveoleus ) IFO 4 857 

tftb<DMftnm®8kA&mwftmc i fo) 
vcmmm ± u -t ± gs i Fot^t«#3ntfr!i, 

s ^ — 9 n — , ^ •> a — x , ^ V / — J* , ^ 

4 ^ ® > *L&*<h'©^«ltt«i> ^ ^ y - ^ , x * 
y — ^ , /p/W-yu?5:i:07^3-^Jg» 
^tt^ffi^*®^7)JftffcL«*^fb*3R4 e©i 

$ s mm* * y -< -z \ >> % s g a & m % % *w 

* > , ^ ^ ^ v % ^ 7 y y is M ^ \. ju ol *s * 

/ ^ u v , cb «Mt et * % mmn * * is * — ? a 

?- \s y s h «; ^ aA.xfb'yi^C^D y v 

~s & a, ft i' (D x ^ t ^ ^ ; i?xf /ux-f^, 
>^>f y ^ o i:^ x- ^ » h 7 tr. K o 7 ? , 
■^* + tx4i"Ox-f/uJp ; T-fe h v „ * T 
x. f- A* * Y is % i^xf |) y, *>0 7n V* 

^h>4i'Ot I«yjl4i:i|i8!(r^tt2a.i 
U < tt + tiJ^J:*ffi# LTf ffif^t £ o 

* *g & © « #u »m^^tMfrow»^^)5©*i' 

Kte CXRVLKte*. C ^ # T ft £ # . -HVCtt 

», # i L < W: l o-sofiftsxojgf^p^Tib^o 

-13- 
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* x — , %®T^*-9^ % H ^ 7 ^ * ^ 

? . l J>Bl7J'*i?A l T >- - T 7K » T >" 

^K^^Kfci:n:&m*&gl-t>a*-Slx*x, ft * * 
<*» ^ ^ ^ * * , n — 7* a — , f ^ ? 

* 3fe *yj k: ft 5iitrffi«^&©i&«tt-j?$:rc$f»fci 

^fTTfT^O^^^JT*!}, ft: # , [Slitm 

— «tKpH^4. 0~8. 0» ilt^ 2 0 - 4 0 tKi? 
^ T #7 1 0f$fHl-5 SfW^KfT^^Kfi^o 

-12- 

Kici D t at 0£ fcj * 7t tt AG to k: & # & t £ K J: 

t & o 7^^h^^TK^mn.^A^\ o^fia~5 

<Dtefr % * * i> ^ * — h < -5,^te*ffl^t i 

C £ lft X *) % IWitUj-'n KPiK.'J/U' 
^ a, T ^ ^ — /^f>**i®#*#*<l£;d*-rft&o 
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/ *< ? #.wmm ? * ~* y v& -/ \s — h t -y t) * y * 

60P JH »«;«O|^ 0. 25« ) rt* O n 

— .*v->/mm^?-K'^ ssyis c^#it)o 

— ( 5<»»PH)iCJ5>l^-CRfiK#0. 3 4-0. 4 1 © « 

CHs 

I 

.^^T^^ — ;v<£W y T'w^^Lfir -(-CH2-C=CH-CHi -J- 

©ttC^*:bi>*<l)<r , ©n©tt;)©litKtt. > 

A^^ttKa|«^o^ h ffi 7* — h (HPTLC RP- 
1 8 ttff;^((D^^0. 2«)^^^» rf» ^> T 

-t h * % t-r zmm * * h ^ * * 4 - 

( S«t2BKN) Kfr^TBf** 0.59-0.83 
( a»13 )> 0.5 4 - 0, 58 ( n *» 1 4 ) t 0. 4 9- 
0.53 ( n=l 5 ), 0. 45 — 0. 49 (n=l6)» 
0. 41-0. 45(0=17), 0. 37-0. 41(n = 
18 ), 0. 34 — 0. 3 7 (n-lB), 0. 3 0— 0. 33 
( n=20 ) X U 0. 27- 0. 3 0( n=21 ) <D & 
-15- 

**IG#i i 

(NHO,SO< l 3^ , KH 2 PO< 19/1 , MgSOt . 
7HaO 0.8 9/& k ZnS04 ■ 7 HjjO 0.0 6 7/*, FeS04 
• 7 H2O 0.0 9 9/i , CuS04 • 5 H2O 0.0 0 5 f/i k 
MnS04 ■ 4H2O 0.0 1 9/t , NaCl 0. 1 9/t ir X U 
*2ft*^feft4ift«l(fH 7. 2 ) 4 5 0 * 2 < S 
«n77^=(cAfi, 1 2 0 tti 5^fi|ii8 
IS L * o ^ T, _hlSt^Ii:mfiK<DJgJ(ti«r^lO 
A ft 2 Oi/gK^^S^O-tn^illCn Kh 
a- ? • ju y p ( Rhodotomla rubra ) I FO 0 0 0 2 
* & IS L 3 Ottl BfU1*g*L*:8i5 0 * _fc §5 
2*#JKQ75* = TICj&n;t» 3 0 TCT3 0M1B 

1 2 - * ^ <D *g * * ft 4 it o *&«*S7&* & <0 

im^x^^u, wo* m k x o r m \K 

-17- 



^8359-59194 (5) 
ii^ot t^jc-tn-piix r # *s A a* i§ 

o h ^ ? K^^TlS^fe*:* L T / 

flrfcfiK^ftMtttt, (!) f © n ©0 

3 ri» t> 2 1 < TOlSHfiJti A j?,r-^t K 

^^T^3 — n o fj& U^^i^fjR 
BettS^toiLt:. **ttn©H#~;&Tig>;j>J$i 
-ft^HBt LTtSAt A 0 0 , r - * t K 

leu** nffl^Kffl^4tH»t! & 

-16- 

mftft©T-fe h ^*^^.T^®C^j 2 U *C ) T 1 
^«t*C^^Uyt 0 iO|»K2 OHfO-N+t 

* / T -fe r f - l / l (^fiJ*:)©^^^^^ 
^TS©TlB*flf!tJt^TKfijWU, ?5 tF ^ L T 
»IU«tftftiK:^lSU7to tOf^KSt 2 o 
tftflfO^+f h v - I / l ( # « it ) 
©a^»«*Zin^» ^^-^ IT- • fc * n h n 
v C BfKI?fSi«^efJ! ) ^^1 5.0 00 rpm 
T5#fflM®K:-t**^^-f X#ift£f7 3fc^>7t© 
t> * ^iSUT^m^iBii^ilC^ijKIL^o J: 3 

9/1 (^ftit)©tft^fgj»^icT«imL» -n + 

* v« fl! u , ^t^ ^ >-* * *B * fit 6* ^ * 
^/ik/tfls — a, = \ / 2. / \ o(fi-ftifc)© 

TA,^ 'J®jft2 0 mt^K tklJL s 3 0^-WJia^TXW 
-1 8- 



/ju*tfc»H»H*p-»h>fl>'i'— »" ( ^ 9 * ^ * 

6 0 F^ & S£ I Bf-0.25- ) fcJB^ri^n • * 

t x/ft®if ^ = 85/15 c om&m 

^—jC^^trRffeO. 34-0. 4 1 4^t®^0.005 

jK&^sa*/!* 0 ^^^^-!* C hptlc rp 
-is f 254 8 « # ; * » o. 2 « )*m^fr-z>T± b 
* Tcmwmi& t-r z>nm * » -* * r ? 7 * — t s 

™-C2[g]&&ii)KJ:*##r©&:&* we*(dk 

^^-CnOM^si2-19^^^U» n = 1 4 if 

ii5 3* & (£ ^ n ► # ? ^ Li Chroftorb BP 1 8- 
-19- 

285 0, 292 0, 3320 

5.lO(b,15H), 3.6 6 C m , 2 H ) , 
2.03(b,58H), 1.68C a , 39H) , 
1.6 0(s,9H), 1.5 0-1.1 0(m, 5H) , 
0.9 1 ( d , 3H) 
,3 C -NMRfr #f ( ppm ) : 1 35.36 5, 1 35.229, 

1 3 5.0 0 5, 1 3 4.9 3 7, 1 31.2 1 0. 1 2 5.4 7 9, 
12 5.0 7 1, 1 2 4.9 9 3, 1 2 4.4 4 8. 12 4.2 8 2, 

1 2 4.21 4, 6 1.24 1. 40.029, 39.757, 
3 7.5 4 8, 3 2.2 4 5, 3 2.0 2 1, 2 9.3 1 6, 

2 6.8 2 5, 2 6.6 9 9, 2 6.4 3 6, 2 5.6 7 7, 
2 5.3 0 8, 2 3.4 3 0. 1 9.5 5 7, 1 7.6 7 9, 
1 6.0 0 6 

nO|i!15fel^O^T-sfK V * * ¥ * " * 
A-TA^n-AKBat-ilR^ )H-NMBlr Xff 18 C 
-NMBo^«ffe*«:, *©**&&«&-* fctttftfe 
^^^-A-o-^rOffifiitWlJs-^tJbSe n - 1 5 <D It & 

* FD-MASS O »#tt IX© i D t 

-21- 
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10 C Cia ^ >f / } tffl^THt F^ / > ? ; — ju = 

90x10 c^ait>©is^flsi»*»Wfe^i: l t 

CI)T*«n&P,r-5>t K a # t) 7 is ^ a, T A* 

=> — a, -c 4) & u * 4 ■« - 3tc ^ o y ^ ^ # to *c 

CHs CH3 HiC H 

CHs -feCH-CHa-eCHi-C^C-CH^rCHa-C^-CHi^j-j 

t A * r 

CHt 

-CH* -CH-CHt-CHa -OH ( I - 1 ) 
JfejLT#CC©**«l ^nt^ CD K ^ T 

n=l5-T4>i/?,r - S> * K » * »i ^ f - ^ T 
=7— w^oi^T IR, l H-NMRfrl£; "C-NMB 

fl-tff ©*§*:* ^"to 

I R£-#f C«*~ l ) i 83 0. 106 0. 137 6, 144 0. 
-20- 



* CD «P © n 


©ft 


FD-MAS S£>#ftiv*) 


1 


2 




9 0 4 


9 0 4 


1 


3 




9 7 2 


9 7 2 


1 


4 




10 4 0 


10 4 0 


1 


5 




110 8 


110 8 


1 


6 




117 6 


1176 


1 


7 




124 4 


124 4 


1 


8 




13 12 


13 12 


1 


9 




13 8 0 


13 8 0 


* i> » F D - 


M AS S <D &m UK l H > 12 C 





t L T « jE L fcffc T £> * o 

%n to 2 

C RhodotoruU rubra ) I FO 0 0 0 2 IC^AtS 1 

h ( '/ ij *y^60 F 2B * ttfi I 0. 2 5 b ) tffl 

^ tf> n . * V *s & ^ <3- *> = 85X15 C © 
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fiJfc)Ol&'&ra$-C&8§( 5 cm ) Uit t t <D#.M 

i& Iffl <D R f 1r-»»**U^o »* ® 

# (. £ , r - & ^ kd^v/i/saT* 3 - frMfr) 

* a v ? 9 ? 4 — m x *? a is l 7t ^ # 

CHs 

# © -eCH2-C=CH-CH2-)- #U <D & ( n ©fc ) * 2* 1 

»ct £ » t ^ -f-o 

* * % *i ife ffl l tR«tcLttti^^^**^ 

K*?*r h t »© *a& * # -** * 0 ,r - * * r « * 
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rubra ) IFO 000 2 K ^ 1 t ^ 2 KI E « U 3t 1 * 

c & * jfc & m «c <*- > » 1 

s » * ttnmm * ° * * i *h 

6of» tt a ; llo.Z5-)tffl^*^ 1, -' N 
^irx/ft***-*- 85/15 ( it; ) ©S^- 
— wi^^to. • i * e> o. •i©i5Bi^© Rf 

^ ^ hA-##f*>XtfNMR.*<-<* h »AtfKt »> 
0 , r - * t Ko*9 / i/ = ^7*3-^o»^* 

*iS»)T**tfc39«aB*tt*o 8 Si # K O 
CHs 

+ CH2-C=CH-CH2^- J£ ft © # ( nOfii)«r^2lCi 
-25- 
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p , T — -y\i r f"Tv7 «^ — /is jsf-i 


3E0tf>©n©fi& 




IPO 
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1 4 irXO'l 5 
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0.0 0 2 
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IFO 


0746 
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1 4 


IFO 


0798 
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IFO 


0673 
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IFO 


0193 
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IFO 


1060 


0.0 0 5 


1 5 


IFO 


0378 


0.0 0 2 


1 4 i^XO'l 5 


IFO 


0715 


0.0 0 1 


1 4 


If u 


0 9 2 8 


0.0 0 3 


14 *>XtM5 


IFO 


1198 


0.0 0 1 


14 


IFO 


04 05 


0.0 0 1 


1 5 


I FO 


1030 


0.0 0 2 


0 



mmn 3 
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IS 


2 




■ * 


3= fifc # <0 n <D ®. 


IFO 


0 8 9 5 


14^1^15 


IFO 


13 7 2 


1 4 


IFO 


0 12 5 


1 4 X 1 5 


I FO 


0 8 0 7 


u 


IFO 


0 9 9 2 


it 


IFO 


13 6 6 


0 


IFO 


0 9 7 3 


1 5 


IFO 


13 7 0 


n 


I FO 


0 2 8 8 


14 


IFO 


10 9 0 




IFO 


0 3 9 6 


1 4 ^ X O' 1 5 


IFO 


0 7 9 4 


0 


IFO 


0 9 5 4 


0 


IFO 


0 3 7 1 


0 


IFO 


0 6 6 5 


0 


IFO 


0 115 


0 


IFO 


0 3 5 8 


0 


IFO 


12 0 1 


14 


IFO 


0 5 5 9 


1 4 XCf 1 5 


IFO 


0 7 5 0 
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m 






I F O 


0 0 13 




I F 0 


ft 7 ft n 
u t u o 




I F O 


ft ft n a 

1/ VI U a 




I F 0 


ft 7 n *7 




I F 0 


0 5 6 6 




ipo 


ft 7 n a 




I F O 


n k i 7 




I F O 
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I F O 


i u y 4 




I F O 
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U O 0 o 


1 4 if X. tf 1 5 


I F O 


ft ft ft 1 
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I F O 


n q o 7 
U o 0 / 
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I F O 


ft a a 7 
u o y r 
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